CLAIMS: 



1. A fuel cell power system comprising: 
^*^a""'^plyTality of fuel cells electrically coupled with plural terminals 
and individually configured to convert chemical energy into electricity; 
and ^^^.^^^ 

a digital control system configured to^^atleast one of control and 
monitor an operation of the fuel cells. 



2. The fuel cell power system according to claim 1 wherein the 
control system is configured to control the operation. 

3. The fuel cell power system according to claim 1 wherein the 
control system is configured to monitor the operation. 

4. The fuel cell power system according to claim 1 wherein the 
fuel cells are coupled in series. 

5. The fuel cell power system according to claim 1 wherein the 
control system comprises a plurality of distributed controllers. ; 

6. The fuel cell power system according to claim 5 wherein the 
distributed controllers are configured in a master\slave relationship. 
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7. The fuel cell power system according to claim 1 wherein the 
fuel cells comprise polymer electrolyte membrane fuel cells. 



The fuel cell power system according to claim 1 wherein the 



fuel cells are 

remaining ones of the fuel 6 
the terminals with others o 





individually selectively deactivated and 
configured to provide electricity to 
ctivated. 



9.\^The fuel cell power system according to claim 8 wherein the 
fuel cells are individually configured to be physically removable. 



10. The fuel cell power system according to claim 8 wherein the 
I _^&iel— cetts^are individually configured to^1>^electrically bypassed. 

l\. The fuel cell power system according to claim 1 further 
comprising a plurality of switching devices configured to selectively shunt 
respective fuel cells. ^ 



JO 



\v I, 

li2. The fuel cell power system according to claim 111 wherein 
the control system is configured to monitor at least one electrical 
characteristic of the fuel cells and to control the switching devices 
responsive to the monitoring. 
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12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



23 
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i:^. The fuel cell power system according to claim 1 further 
comprising: 

a housing about the fuel cells; 
a temperature sensor within the housing; and 
an air temperature control assembly configured to at least one of 
increase and decrease the temperature in the housing. 

m\ The fuel cell power system according to claim |13 wherein 
the control system is configured to monitor temperature using the 
temperature sensor and to control the air temperature control assembly 
responsive to the monitoring to maintain the temperature within the 
housing within a predefined range. 



.1 



,1* 



The fuel cell power system according to claim Ij! wherein 



the control system is configured to monitor temperature using the 
temperature sensor and to control the air temperature control assembly 
responsive to the monitoring to maintain the temperature within the 
housing within a predefined range of approximately 25 *^Celsius 
to 80 °Celsius. 

lj3. The fiiel cell power system according to claim 1 further 
comprising a fan configured to direct air to the fuel cells, and the 
control system is configured to control the fan. 
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it./ The fuel cell power system according to claim 1 further 
comprising a plurality of valves configured to supply fuel to respective 
fuel cells, and the control system is configured to control the valves. 



ll^. The fuel cell power system according to claim 1 further 
comprising a main valve configured to supply fuel to the fuel cells, and 
the control system is configured to control the main valve. 




1^. The fuel cell power system according to claim 1 further 
comprising a communication port adapted to couple with a remote 
device, and the control system is configured to communicate with the 
remote device via the communication port. 



'he fuel cell power system according to claim 19 wherein 
the shut down operatioiT^-de^tivates one or more of the fuel cells. 




21. The fuel cell power system according t^^^aim 19 wherein 
the shut down operation deactivates all the fuel cells. 

2^. The fuel cell power system according to claim 1 further 
comprising a switching device intermediate one of the terminals and the 
fiiel cells, and the control system is configured to control the switching 
device. 
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The fuel cell power system according to claim 1 further 
comprismg: 

a housing about the fuel cells; and 

a fuel sensor configured to monitor for the presence of fuel 
within the housing, and the control system is coupled with the fuel 
sensor and configured to implement a shut down operation responsive 
to a detection of fuel within the housing. 



4. The fuel cell power system according to claim 1 wherein the 



fuel cells are provided in a plurality of cartridges. 

25. * A fuel cell power system comprising: 
a housing; 

a plurality of terminals; 

a plurality of fuel cells within the housing and electrically coupled 
with the terminals and configured to convert chemical energy into 
electricity; 

a plurality of valves adapted to couple with a fuel source and 
configured to selectively supply fuel to respective fuel cells; and 

a control system configured to control the plurality of valves. 




The fuel cell power system according to claim 2l5 wherein 
the control system comprises a plurality of distributed controllers. 
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2^. The fuel cell power system according to claim 25 wherein 
the fuel cells comprise polymer electrolyte membrane fuel cells. 

2«. The fuel cell power system according to claim 25| wherem 
the fuel cells are configured to be individually selectively deactivated 
and remaining ones of the fiiel cells are configured to provide electricity 
to the terminals with others of the fuel cells deactivated. 



2!^ 



7^ 

^ ^ The fuel cell power system according to claim 21S wherein 



the fuel cells are individually configured to be physically removable. 

The fuel cell power system according to claim 48 wherein 
the fuel cells are individually configured to be electrically bypassed. 

31. The fuel cell power system according to claim 2p wherein 
the control system is configured to monitor at least one electrical 
characteristic of the fuel cells and to control the respective valves 
responsive to the monitoring. 
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32. A fuel cell power system comprising: 
a ^HHismg; 

a pluralhv of terminals; 
at least one Tuel cell within the housing and electrically coupled 
with the terminals anH^ configured to convert chemical energy into 
electricity; 

a bleed valve configured ^ selectively purge matter from the at 
least one fuel cell; and 

a control system configured to coih^ol selective positioning of the 
bleed valve. 




0 



The fuel cell power system according to claim 3>T wherein 



the control system comprises a plurality of distributed controllers. 



"3^t: ¥be-..fuelcell power system according to claim 32 wherein 

the at least one fuel cell comprises a pluraTity""-o^--pxJyjn^ electrolyte 
membrane fuel cells. 



35. The fuel ^Ce+i-^lfiwer sys 
the at least one fuel cell comprises^ a 



according to claim 32 wherein 
piurStity^^ fuel cells. 
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36. The fuel cell power system according to claim 35 wherein 
theTire4-^C£lls are configured toybe individually selectively deactivated 
and remaining ones of tKS^^fedw^ are configured to provide electricity 
to the terminals with others/ofi the fuelcStts-^e activated. 



The fuel cell power system according to claim 3p wherein 
the control system is configured to periodically open the bleed valve. 



^<-JiS.i__jrhe fuel cell power system according to claim 32 further 
comprising a connection arrairgBti---tQDrov drainage from an anode 
side of the at least one fuel cell to the bleedvalve^*^^ 



20 



A fuel cell power system comprising: 
a hoiJsmg; 

a pluralityNof terminals; 

at least one n^l cell within the housing and electrically coupled 
with the terminals and Nqonfigured to convert chemical energy into 
electricity; 

a fan within the housing arh^ configured to direct air to the at 
least one fuel cell; and 

a con trol system configured to cont?$^ an operation of the fan. 

4^. The fuel cell power system according to claim 3|9 wherein 
the control system comprises a plurality of distributed controllers. 
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41. The fuel cell power system according to claim 39 wherein 
the at least one fiiel cell comprises a prhTraiky--at_22ly^^^ electrolyte 
membrane fuel cells. 



The fuel cell power system according to claim 39 wherein 
the at least orte>^el cell comprises a plurality of fuel cells. 

43. The fuel cell powrao^ystem according to claim 42 wherein 
the fuel cells are configured /to be individually selectively deactivated 
and remaining ones of the fuel cells are coimg^red to provide electricity 
to the terminals with others of the fuel cells deactivated. 

[4. The fuel cell power system according to claim 39 further 
comprising '^KJeast one sensor configured to at least one of monitor 
current supplied t^\a load coupled with the terminals and: monitor 
voltage of the at least^o^e fuel cell, and the control system is 
configured to control a rate of^ajr flow of the fan responsive to the 
monitoring. 



45. The fuel cell power system according to claim 39 wherein 
the at least one fuel cell includes a cathode side and tnbsfan and the 
housing are configured to direct air into the cathode side o^the at 
least one fuel cell. 
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46. The fuel cell power system according to claim 39 further 
comprismg ^tK^lenum within the housing and configured to direct air 
from the fan to the at'SeLast one fuel cell. 



47. The fuel cell power system accordm^^^o claim 46 wherein 
the plenum is configured to direct air to a cathode side oNthe at least 
one fiiel cell. 




^8. The fuel cell power system according to claim S^) further 
comprising an air flow device configured to operate responsive to 
control from the control system to permit selective passage of air at 
least one of into and out of the housing. 



i^. * The fuel cell power system according to claim 3p further 

comprising monitoring circuitry configured to monitor an air flow rate 

of the fan and output a signal indicative of the air flow rate to the 
control system. 



The fuel cell power system according to claim 4^ wherein 
the control system is configured to control an air flow rate of the fan. 
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fuel cell power system comprising: 
housing; 
a pliJMlity of terminals; 

at least one^fuel cell within the housing and electrically coupled 
with the terminals a'hd configured to convert chemical energy into 
electricity; 

a control system configur8^ to at least one of control and monitor 
an operation of the at least one ra^l cell; and 

an operator interface coupled wiuK^he control system to indicate 
at least one operational status responsive toN^ontrol from the control 
system. 




The fiiel cell power system according to claim ^1 wherein 
the control system comprises a plurality of distributed controllers. 



S^. The fuel cell p ower system according to claim 51 wherein 
the at least one fuel cell comprises a pluTaTTry"'"TrF---^^ 
membrane fuel cells. 



54. ^Tlre— tucl ccJX,„^we 
the at least one fuel cell comp 



^system according to claim 51 wherein 
Bes a pTuraTirr'Trf--faaL cells. 
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55. The fuel cell power system according to claim 54 wherein 

individually selectively deactivated 
figured to provide electricity 
ctival 



and remammg ones oi the ruel ce 
to the terminals with others of 



/I. 



t M I 7 / 

56. The fuel cell power system according to claim ^1 wherein 

the operator interface is positioned for observation from the exterior of 

the housing. 

5^. The fuel cell power system according to claim ^1 wherein 

the operator interface comprises a display configured to emit a human 
perceptible signal. 



^^8. The fuel cell power system according to claim ^1 wherein 
the operator interface comprises interface switches configured to receive 



operator inputs. 



59. A fuel cell power system comprising: 
a plltKiljty of terminals; 

at least one foeKQell electrically coupled with the terminals and 
configured to convert chemical^&H^gy into electricity; X 

a power supply configured to selectively supply electricity; and 
a control system configured to monitor at leaSs^ne operational 
condition of the power supply. ^^^^^ 
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0. The fuel cell power system according to claim 59 wherein 
the control system comprises a plurality of distributed controllers. 



f 



i 



The fuel cell power system according to claim 5)9 wherein 



the at least one fuel cell comprises a plurality of polymer electrolyte 
membrane fuel cells. 



5^ 



The fuel cell power system according to claim p9 wherein 
the at least one fuel cell comprises a plurality of fiiel cells. 

6p. The fuel cell power system according to claim 62 wherein 
the fuel cells are configured to be individually selectively deactivated 
and remaining ones of the fiiel cells are configured to provide electricity 
to the terminals with others of the fuel cells deactivated. 



64Ns, The fiiel cell power system according to claim 59 wherein 

the power sup^4^ supplies electricity to the control system. 

65. The fuel cell p>wer system according to claini 59 wherein 
the power supply includes a batte 




66. The fuel cell power system accoiLding to claim 65 further 
comprising charge circuitry configured to selective^lj^ charge the battery 
sponsive to control from the control system. 



re 
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67. The fuel cell power system according to claim 59 further 
comprising an operator interface ^aira'"'*tbd--CQnt^ system is configured 
to control the operator interface to indicate the at least one open 
condition. 

A fuel cell power system comprising: 
a plurality of terminals; 
at least one iv^l cell electrically coupled with the terminals and 
configured to convert chehajcal energy into electricity; 

a sensor configured to mohi^or at least one electrical condition of 
the at least one fiiel cell; and 

a control system coupled with the^s^nsor and configured to 
monitor the sensor. 

p9. The fuel cell power system according to claim 6|8 wherein 
the control system comprises a plurality of distributed controllers. 



ZQ..___jrhefuel cell power system according to claim 68 wherein 

the at least one fuel cell comprises a pluraiiiy~*Df--^aljaQerelectrolyte 
membrane fuel cells. 



71. The fuel cell power system according to claim 68 wherein 
the at least one fuel cell comprises a plurality of fuel cells. 
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72. The fiiel cell power system according to claim 71 wherein 
the fuel cells are configured to be individually selectively deactivated 
and remaining ones of the fuel cells are configured to provide electricity 
to the terminals with others of the fuel cells deactivated. 



0^ 



The fuel cell power system according to claim further 
comprising an operator interface and the control system is configured 
to control the operator interface to indicate the at least one electrical 
condition. 



The fuel cell power system according to claim 68 further 
comprising\a fan configured to direct air to the at least one fuel cell 
and the control system is configured to control the fan responsive to 
the at least one \lectrical condition. 

75. A fuel cell fvower system comprising: 

a plurality of terminal$^ 

a plurality of fuel cells el^trically coupled with the terminals and 
configured to convert chemical eneWy into electricity; 

a main valve adapted to couple with a fuel source and configured 
to selectively supply fuel to the fuel cellsXand 

a control system configured to control the main valve. 
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,&5 

7b. The fuel cell power system according to claim 7(5 wherein 
the control system comprises a plurality of distributed controllers. 



7\. 



The fuel cell power system according to claim )\S wherein 
the fuel cells comprise polymer electrolyte membrane fuel cells. 

7^8. The fuel cell power system according to claim 7p where 
the fuel cells are configured to be individually selectively deactivated 
and remaining ones of the fuel cells are configured to provide electricity 
to the terminals with others of the fuel cells deactivated. 



m 



'"*==T9: TlTC^-fti^icell power system according to claim 75 further 
comprising a plurality of auxiliarjT^alveTnrottfiguxedto selectively supply 
fuel to respective fuel cells. 
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8Q. A fuel cell power system comprising: 



a housing; 

a plurality of terminals; 

at least one fuel cell within the housing and electrically coupled 
with the terminals and configured to convert chemical energy into 
electricity; 

an air temperature control assembly configured to direct air within 
the housing to the at least one fuel cell and comprising a modifying 
element configured to condition the temperature of the air; and 

a control system configured to control the modifying element. 



1. The fuel cell power system according to claim ^0 wherein 



the control system comprises a plurality of distributed controllers. 

82. The fuel cell power system according to claim §0 wherein 
the at least one fuel cell comprises a plurality of polymer electrolyte 
membrane fuel cells. 

8]^. The fuel cell power system according to claim 8j0 wherein 
the at least one fuel cell comprises a plurality of fuel cells. 
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8^. The fuel cell power system according to claim 8p wherein 
the fuel cells are configured to be individually selectively deactivated 
and remaining ones of the fuel cells are configured to provide electricity 
to the terminals with others of the fuel cells deactivated. 

Bp. ' The fuel cell power system according to claim ^0 further 
comprising a temperature sensor configured to monitor the temperature 
of the directed air within the housing. 



IV.. 




The fuel cell power system according to claim 85 wherein 
the control system is configured to monitor the temperature of the 
directed air from the temperature sensor and to control the modifying 
element responsive to the monitoring of the temperature. 

D 




1 



7. The fuel cell power system according to claim sj^ wherein 



the modifying element comprises a heater. 
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Sfe." A fuel cell power system comprisihg: 
a housing; 

a plurality of terminals; 

at least one fuel cell within the housing and electrically coupled 
with the terminalsX and configured to convert chemical energy into 
electricity; \ 

a fuel delivery system configured to supply fiiel to the at least 
one fuel cell; \ 

a fuel sensor positioned wtoin the housing; and 
a control system configured toNnonitor a detection of fuel within 
the housing using the fuel detection sen^r. 



8^ip. The fuel cell power system according to claim 
the control system comprises a plurality of distributed controllers 



9^"^ The fuel cell power system according to claim '^8 wherein 
the at least one fuel cell comprises a plurality of polymer electrolyte 
membrane fuel cells. 



9^1. The fuel cell power system according to claim StS wherein 



the at least one fuel cell comprises a plurality of fuel cells. 
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The fuel cell power system according to claim rem 
the fuel cells are configured to be individually selectively deactivated 
and remaining ones of the fuel cells are configured to provide electricity 
to the terminals with others of the fuel cells deactivated. 



The fuel cell power system according to claim 88 further 
comprisingXan operator interface and the control system is configured 
to control th\ operator interface to indicate a detection of fuel. 



94. The fueJ cell power system according to claim 88 wherein 
the fuel sensor comprises a hydrogen gas sensor. 

95. The fuel cell po^er system according to claim 88 wherein 
the at least one fuel cell conitorises a plurality of fuel cells, and the 
fuel delivery system comprises a\plurality of valves configured supply 
fuel to respective ones of the fuel Quells. 

96. The fuel cell power system ^cording to claim 95 wherein 
the control system is configured to selectivelXclose the valves responsive 
to a detection of fuel using the fuel sensor. 



97. The fuel cell power system according tos. claim 88 further 
comprising a heater configured to selectively impart n^at flux to the 
fuel sensor. 
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9p. A fuel cell power system comprising: 
a housing; 

a plurality of terminals; 

at least one fuel cell within the housing and electrically coupled 
with the terminals and configured to convert chemical energy into 
electricity; 

a temperature sensor within the housing; and 

a control system coupled with the temperature sensor and 
configured to monitor the temperature in the housing using the 
temperature sensor. 





9^. The fuel cell power system according to claim S*8 wherein 
the control system comprises a plurality of distributed controllers. 




100. ' The fuel cell power system according to claim 9^ wherein 
the at least one fuel cell comprises a plurality of polymer electrolyte 
membrane fuel cells. 

rOl. The fuel cell power system according to claim ^8 wherein 
the at least one fuel cell comprises a plurality of fuel cells. 
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IC^. The fuel cell power system according to claim 



/herein 

the fuel cells are configured to be individually selectively deactivated 
and remaining ones of the fuel cells are configured to provide electricity 
to the terminals with others of the fuel cells deactivated. 

1^3. The fuel cell power system according to claim ^8 further 
comprising an air temperature control assembly configured to at least 
one of increase and decrease the temperature in the housing. 




r P 

104. The fuel cell power system according to claim lj03 wherem 

the control system is configured to control the air temperature control 
assembly. 

1(^5. The fuel cell power system according to claim lj03 wherein 

the control system is configured to control the air temperature control 

assembly to maintain the temperature in the housing within a predefined 



range. 



The fuel cell power system according to claim 103 "therein 
the control system is configured to control the air temperature control 
assembly to maintain the temperature in the housing within a predefined 
range of approximately 25 ^Celsius to 80 ^Celsius. 
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10|7. The fuel cell power system according to claim 1^^3 wherein 
the air temperature control assembly comprises: 

a fan configured to circulate air within the housing; and 
an air flow device configured to permit selective passage of air 
at least one of into and out of the housing. 



The fuel cell power system according to claim 1^7 wherein 
the control system is configured to control the fan and the air flow 
device. 



l6i9\ The fuel cell power system according to claim 558 further 
comprising a temperature sensor configured to monitor a temperature 
exterior of the housing. 



A fuel cell power system comprising: 
a pluralitjc^^^of terminals; 

at least one fubl. cell within the housing and electrically coupled 
with the terminals and cbi^figured to convert chemical energy into 
electricity; 

at least one switching device co^ftgured to selectively shunt the 
at least one fuel cell; and 



a control system configured to control the ars4east one switching 



device. 
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111. The fuel cell power system according to claim 110 wherein 
the control system comprises a plurality of distributed controllers. 

11^. The fuel cell power system according to claim 110 wherein 
the at least one fuel cell comprises a plurality of polymer electrolyte 
membrane fuel cells. 

oo 

1^3. The fiiel cell power system according to claim 1|0 wherein 
the at least one fuel cell comprises a plurality of fuel cells. 



The fuel cell power system according to claim 1|3 wherein 
the fuel cells are configured to be individually selectively deactivated 
and remaining ones of the fuel cells are configured to provide electricity 
to the terminals with others of the fuel cells deactivated. 



^15. The fuel cell power system according to claim l|o wherein 
the control system is configured to shunt the at least one fuel cell for 
a variable period of time. 



116 

the at least one fuel 
one switching device comprise 



owe^ system according to claim 110 wherein 
ises plural fuel cells and the at least 
ing devices. 
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Vn. The fuel cell power system according to claim 116 wherein 
the conrrol system is configured to sequentially shunt the fuel cells using 
the respeflitive switching devices. 

118. '^e fuel cell power system according to claim 116 wherein 
the control sys^m is configured to shunt individual ones of the fuel 
cells using the respective switching devices. 

119. The fuel Veil power system according to claim 116 wherein 
the control system is CMifigured to shunt the individual ones of the fuel 
cells according to a specified order. 

120. The fuel cell power system according to claim 116 further 
comprising a plurality of valves individually configured to selectively 
supply fuel to respective fuel ceii^, and wherein the control system is 
configured to control the valves. ^ 

1^1. The fuel cell power system according to claim IJO wherem 
the control system is configured to cease supply of fuel to shunted fuel 
cells using respective ones of the valves. 
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123. A fuel cell power system comprising: 
a iiousing; 

a plurality of terminals; 

at leastXone fuel cell within the housing and electrically coupled 
with the terminals and configured to convert chemical energy into 
electricity; 

a switching devftse coupled intermediate the at least one fuel cell 
and one of the terminafs; and 

a control system coupJed with the switching device and configured 
to control the switching devic^ to selectively couple the terminal with 
the at least one fuel cell. 




im 12(3 wherein 



12|4l The fuel cell power system according to cla 
the control system comprises a plurality of distributed controllers. 



i 



wherein 



12]p. The fuel cell power system according to claim 
the at least one fuel cell comprises a plurality of polymer electrolyte 
membrane fuel cells. 

126. The fuel cell power system according to claim 123 wherein 
the at least one fuel cell comprises a plurality of fuel cells. 
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»V - J Its' 

The fuel cell power system according to claim 1^6 wherein 



the fuel cells are configured to be individually selectively deactivated 
and remaining ones of the fuel cells are configured to provide electricity 
to the terminals with others of the fuel cells deactivated. 

128V The fuel cell power system according to claim 1^3 wherein 
the switching device comprises at least one MOSFET switching device. 



129. The fuel cell power system according to claim 123 further 
comprising a temperature sensor positioned within the housing, and the 
control systemv is configured to monitor the temperature within the 
housing and to couple the terminal with the at least one fuel cell using 
the switching device x^esponsive to the temperature being within a 
predefined range. 

130. A method of controlliW a fuel cell power system comprising: 
providing a plurality of fuel celi^ individually configured to convert 

chemical energy into electricity; 

electrically coupling the plurality of fu^ cells; 

providing a first terminal coupled with the\fuel cells; 

providing a second terminal coupled with the niel cells; and 

coupling a digital control system with the fuel ceHs to at least 
one of monitor and control an operation of the fuel cells. 
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Ij^l. The method according to claim 13p further comprising 




monitoring the operation of the fuel cells. 

IM, The method according to claim 1^0 further comprising 
controlling the operation of the fuel cells. 

liS3. The method according to claim 1\30 wherein the coupling the 
control system comprises coupling a plurality of distributed controllers. 



1314. The method according to claim ^30 wherein the providing 
the fuel cells comprises providing polymer electrolyte membrane fiiel 
cells. 



The method according to claim 134 further comprising 
deactivating atie^t one of the fuel cells. 

136. The method accorlk|ig to claim 135 wherein the deactivating 
comprises physically removing. 

137. The method according to claim 135^^4\erein the deactivating 
comprises electrically bypassing. 
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138. The method according to claim 135 further comprising 
providing elgrrtrteity^J iL a load coupled with the terminals with the at 
least one fuel cell deactivated. 




li 



13^. The method according to claim HO further comprising 
selectively shunting at least one of the fiiel cells. 

compnsmg: 



140. The method according to claim 1|0^ further 
monitoring at least one electrical characteristic of the fiiel cells; 



and 



shunting at least one of the fuel cells responsive to the 



monitoring. 



[sl) further 



41. The method according to claim pu turtner compnsmg 
maintaining an air temperature about the fuel cells in a predefined 



range. 



2. The method according to claim 



im further 



compnsmg 

maintaining an air temperature about the fuel cells in a predefined 
range of approximately 25 ^Celsius to 80 ^Celsius. 




14^3. The method according to claim l^'O further comprising 
directing air to the fuel cells using a fan. 
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monitoring a load coupled with the terminals; and 
controllinfg|the fan| respc^sive to^ the momtoring using the cor 

1|5. The method according to claim 13,0 further comprising: 
supplying fuel to the fuel cells using a plurality of ^auxiliary 
valves;/and 

controlling the auxiliary valves using the control system. 



14fl. The method according to claim 143 further comprising: 




1|6. The method according to claim 145 further comprising: 
supplying fuel to the auxiliary valves using a main valve; and 
controlling the main valve using the control system. 




Y?. The method according to claim 130 further comprising: 
communicating with a remote device using a communication port; 

and 

controlling the communicating using the control system. 




A \9 ' 1 1 

14j8. The method according to claim 13^0 further comprising: 
switching a connection intermediate one of the terminals and the 
fuel cells; and 

controlling the switching using the control system. 
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149. The method according to claim 130 ''further comprising: 
monitoring for the presence of fuel within a housing about the 
fuel cells; and 

implementing a shut down operation responsive to the monitoring 
using the control system. 

[50. The method according to claim 149 wherein the 
implementing deactivates one or more of the fuel cells. 

151. Th^ method according to claim 149 wherein the 
implementing deactivates all of the fuel cells. 

152. A method ofSfontrolling a fuel cell power system comprising: 
providing at least oii^ fuel cell configured to convert chemical 

energy into electricity; 

providing a first terminal k)upled with the at least one fuel cell; 
providing a second terminal\coupled with the at least one fuel 

cell; 

supplying fuel to the at least one\fuel cell; and 
controlling the supplying using a conkol system. 



^3. The method according to claim 1^2 wherein the controlling 
comprises controlling using the control system comprising a plurality of 
distributed controllers. 
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\l54. The method according to claim 152 wherein the providing 
the at least one fuel cell comprises providing the at least one fuel cell 
having a pmxality of polymer electrolyte membrane fuel cells. 

155. The method according to claim 152 wherein the providing 
the at least one fiieVcell comprises providing a plurality of fuel cells. 

156. The method \according to claim 155 further comprising 
deactivating at least one oK the fuel cells. 

157. The method accoroing to claim 156 further comprising 
providing electricity to a load coubled with the terminals with the at 
least one fuel cell deactivated. \ 

158. The method according to oJaim 152 further comprising 
monitoring at least one electrical characteristic of the at least , one fuel 
cell, and the controlling is responsive to the Vionitoring. 
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15y>\Ax method of controlling a fuel cell power system comprising: 
providing >t least one fuel cell configured to convert chemical 
energy into electricity, 

providing a first termiitaJ coupled with the at least one fuel cell; 
providing a second terminalN^oupled with the at least one fuel 

cell; 

selectivelyx^exhausting a connection coupi^d with the at least one 
fuel cell; and 

controlling the exhausting using a control system. 

160. The method according to claim 159 wherem the controllmg 
comprises controlling using the control system comprising a plurality of 
distributed controllers. 

161. The method according to claim 1S9 wherein the providing 
the at least one fuel cell comprises providing the at least one fuel cell 
having a plurality of polymer electrolyte membrane fuel cells. 

162/S5'he method according to claim 159 wherein the providing 
the at least one TckJ celUctnnp rises providing a plurality of fuel cells. 




163. The method vatcofdinfeOo claim 162 further comprising 
deactivating at least one of the fuel cells> 
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V.,1j64. The method according to claim 163 further comprising 
providing electricity to a loa3"""cSirpte^-Awt^^ with the at 

least one fuel cell deactivated. 



165. The method according to claim 159 wherein the selectively 
exhausting\;pmprises periodically exhausting responsive to control of the 
control systemX 

166. The method according to claim 159 wherein the exhausting 
comprises exhausting usingva bleed valve. 

167. The method accordin\ to claim 159 wherein the exhausting 
comprises exhausting from an anode\pf the at least one fuel cell. 

168. A method of controlling a fuel>cell power system comprising: 
providing at least one fuel cell configured to convert chemical 

energy into electricity; \ 

providing a first terminal coupled with the \x least one fuel cell; 

providing a second terminal coupled with tha at least one fuel 
cell; \ 

directing air to the at least one fuel cell; and \ 

controlling the directing using a control system. \ 
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16j9. The method according to claim IpS wherein the controlling 
comprises controlling using the control system comprising a plurality of 
distributed controllers. 




170. The method according to claim 1|^8 wherein the providing 
the at least one fiiel cell comprises providing the at least one fuel cell 
having a plurality of polymer electrolyte membrane fuel cells. 




The method according to claim 16|8 wherein the providing 
the at least one fuel cell comprises providing a plurality of fuel cells. 





172. The method according to claim 1(71 further comprising 




deactivating at least one of the fuel cells. 

iy3. The method according to claim 11(1 further comprising 
providing electricity to a load coupled with the terminals with the at 
least one fuel cell deactivated. 



174. The method according to claim 168 further comprising 
providing electricityto^-a^^^ad coupled with the terminals, and the 
controlling is responsive to the moml 
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175. The method according to claim 168 further comprising 
monitoring at least ^oiTe---oi.,^ltage of the at least one fuel cell and 
current passing through the at least one Ttre4-.4^, and the controlling 
is responsive to the monitoring. 



1(76. The method according to claim lj58 wherein the directing 



comprises directing air into a cathode side of the at least on fuel cell. 

V 




l^?. The method according to claim lj76 wherein the directing 
comprises directing using a fan, and the controlling comprises controlling 
an air flow rate of the fan. 

178. The method according to claim lp8 further comprising 
introducing exterior air into a housing about the at least one fuel cell. 



^79. The method according to claim 168 further comprising 
monitoring th^^'^^^perature of the air. 

180. The method accordin|^^to claim 179 further comprising 
controlling a modifying element using the colrto;^! system to control the 
temperature of the air responsive to the monitoring. 
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.181. A method of controlling a fuel cell power system comprising: 
providing at least one fuel cell configured to convert chemical 
energy into eiectricity; 

providing a Nfirst terminal coupled with the at least one fuel cell; 
providing a sect^nd terminal coupled with the at least one fuel 

cell; 

indicating at least one \)perational status of the fiiel cell power 
system using an operator interfacfe;^ and 

controlling the indicating using ^a control system. 





182. The method according to claim 181 wherem the controllmg 



comprises controlling using the control system comprising a plurality of 
distributed controllers. 



\ 



1^3. The method according to claim ^81 wherein the providing 
the at least one fuel cell comprises providing the at least one fuel cell 
having a plurality of polymer electrolyte membrane fuel cells. 



(1 



r|84. The method according to claim Ip 



1j81 wnereii 



sin the providing 

the at least one fuel cell comprises providing a plurality of fuel cells. 




18[5. The method according to claim 184 further comprising 
deactivating at least one of the fuel cells. 
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1^6. The method according to claim 185 further comprising 
providing electricity to a load coupled with the terminals with the at 
least one fuel cell deactivated. 

187. The method according to claim 181 wherein the indicating 
comprises emitting a human perceptible signal. 





1^8. The method according to claim ^1 wherein the indicating 
comprises indicating using a display. 



JHieinethod according to claim 181 further comprising 

forwarding the at least one operationaT^statu^to a remote device. 

190. The method according to claim 1/81 further comprising 
receiving operator inputs using the operator interface. 
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191. A method of controlling a fuel cell power system comprising: 
"^Yo^iding at least one fuel cell configured to convert chemical 
energy mto ele^fctncity; 

providing a firsb\^rminal coupled with the at least one fuel cell; 
providing a second t^t^^iinal coupled with the at least one fuel 



cell; 



supplying electricity using a powe>\supply; and 



monitoring at least one electrical condition of the power supply 
using a control system. 



1^2. The method according to claim 




91 wherein the controlling 
comprises controlling using the control system comprising a plurality of 
distributed controllers. 



1^3. The method according to claim l|l wherein the providing 
the at least one fuel cell comprises providing the fuel cell having a 
plurality of polymer electrolyte membrane fuel cells. 



194. The TTTrtbai accofdin^lto claim 191 wherein the providing 
the at least one fuel cell compps^ p^ov^atITg--a-^^^J^ of fuel cells. 



to claim 194 further comprising 




deactivating at least one of t 
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196.^ The method according to claim 195' further comprising 
providing electricity to a load coupled with the terminals with the at 
least one fuel cell deactivated. 



)7. The method according to claim 191 wherein the supplying 
comprisesXsupplying electricity to the control system. 

198. TheVmethod according to claim 191 wherein the supplying 
comprises supplying^ power using the power supply comprising a battery. 

199. The method Naccording to claim 198 further comprising: 
charging the battery; \nd 

controlling the charging \sing the control system. 



200. A method of controlling avfuel cell power system comprising: 

providing at least one fuel cell \onfigured to convert chemical 
energy into electricity; 

providing a first terminal coupled with \he at least one fuel cell; 

providing a second terminal coupled witl\the at least one fuel 
cell; and 

monitoring an electrical condition of the at l^st one fuel cell 



using a control system. 
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2^1. The method according to claim 2(|0 wherein the controlling 
comprises controlling using the control system comprising a plurality of 
distributed controllers. 

2|0z. The method according to claim 2Q0 wherein the providing 



the at least one fuel cell comprises providing the fuel cell having a 
plurality of polymer electrolyte membrane fuel cells. 




4. The method according to claim 200 



20^. * The method according to claim 200 wherein the providing 
the at least one fuel cell comprises providing a plurality of fuel cells. 

2|)4. The method according to claim 203 further comprising 



deactivating at least one of the fuel cells. 

205. The method according to claim 204 further comprising 
providing electricity to a load coupled with the terminals with the , at 
least one fuel cell deactivated. 




i 

2^6. The method according to claim 200 further comprising 
indicating the electrical condition using an operator interface. 
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* 2p7. The method according to claim 200 further compnsmg: 
directing air to the at least one fuel cell; and 
controlling the directing using the control system responsive to the 
monitoring. 

i08. The method according to claim 200 further comprising 
shunting \he at least one fuel cell after the monitoring. 



209. A method of controlling a fuel cell power system comprising: 
providing a plurality of fuel cells individually configured to convert 
chemical energy into e^ctricity; 

providing a first tenijinal coupled with the fuel cells; 
providing a second terftdnal coupled with the fuel cells; 
supplying fuel to the fuel Veils; and 
controlling the supplying usin\ a control system. 




A 



2]^\ The method according to claim 2|p9^ wherein the controlling 
comprises controlling using the control system comprising a plurality of 
distributed controllers. 



\0(p 

l\ The 



2^1} The method according- to claim 2|)9 wherein the providing 
the fuel cells comprises providing a plurality of polymer electrolyte 
membrane fuel cells. 
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2p. The method according to claim 2(jl9 
deactivating at least one of the fuel cells. 



further 



comprismg 




2\3y The method according to claim 2i2 further comprising 
providing electricity to a load coupled with the terminals with the at 
least one fuel cell deactivated. 



Zl^. The method according to claim 209 wherein the supplying 
comprises sullying using a main valve. 

215. The metn^ according to claim 209 wherein the supplying 
comprises: 

supplying using a main >^ve; and 
supplying using a plurality oXauxiliary valves. 



216. The method according to claini\215 wherein the controlling 
comprises controlling the main valve and the ati^iliary valves using the 
contrdl system. 
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2p. A method of controlling a fuel cell power system comprising: 
providing at least one fuel cell configured to convert chemical 
energy into electricity; 

providing a first terminal coupled with the at least one fuel cell; 
providing a second terminal coupled with the at least one fuel 

cell; 

supplying fuel to the at least one fuel cell; and 
monitoring for the presence of fuel within a housing about the 
at least one fuel cell using a control system. 



8. The method according to claim 2^7 wherein the controlling 



211 

comprises controlling using the control system comprising a plurality of 
distributed controllers. 



2|9. The method according to claim 2|17 wherein the providing 
the at least one fuel cell comprises providing the fuel cell having a 
plurality of polymer electrolyte membrane fuel cells. 




2!^0. The method according to claim 21j7^ wherein the providing 
the at least one fiiel cell comprises providing a plurality of fuel cells. 

221. The method according to claim 2^0 further comprising 
deactivating at least one of the fuel cells. 
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2^2. The method according to claim 2\l further comprising 
providing electricity to a load coupled with the terminals with the at 
least one fuel cell deactivated. 

273. The method according to claim 2lj7 further comprising: 
coupling an operator interface with the control system; and 
controlling the operator interface using the control system to 
indicate the presence of fuel within the housing. 

224. The method according to claim \\1 further comprising: 
selectively ceasing the supplying responsive to the monitoring; and 
controlling the ceasing using the control system. 

2^5. The method according to claim 2]^7 wherein the monitoring 
comprises monitoring using a fuel sensor. 

2^6^. The method according to claim 2^5 further comprising 
heating the fuel sensor. 



WA23-01S.P03 A27990S28II28N 



6 



PAT'US\AP'00 



10 



n 



12 



13 



15 



16 



17 



18 



19 



20 



21 



22 



23 



2-t 




227. A method of controlling a fuel cell power system comprismg: 
providing at least one fuel cell configured to convert chemical 
energy into electricity; 

providing a first terminal coupled with the at least one fuel cell; 
providing a second terminal coupled with the at least one fuel 
cell; and 

monitoring a temperature within a housing about the at least one 
fuel cell using a control system. 



sP. .1^^'^ 



2|8. The method according to claim 2j7 wherein the controlling 
comprises controlling using the control system comprising a plurality of 
distributed controllers. 



^9. 



ill 



2^9. The method according to claim 227 wherein the providing 
the at least one fuel cell comprises providing the fuel cell having a 
plurality of polymer electrolyte membrane fuel cells. 

230. The method according to claim 227 wherein the providing 
the at least one fiiel cell comprises providing a plurality of fuel cells. 



231. The method according to claim 23^0 further comprising 
deactivating at least one of the fuel cells. 



9 
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. ' 232. The method according to claim 2B1 further comprising 
providing electricity to a load coupled with the terminals with the r at 
least one fuel cell deactivated. 

2|3. The method according to claim 227 further comprising 
selectively one of increasing and decreasing the temperature in the 
housing using an air temperature control assembly. 

2^4. The method according to claim ^33 further comprising 
controlling the air temperature control assembly using the control system 
and responsive to the monitoring. 

2B5. The method according: to claim 234 wherein the controlling 
comprises controlling to maintain the temperature in the housing within 
a predefined range. 

2^6. The method according to claim 234 wherein the controlling 
comprises controlling to maintain the temperature in the housing within 
a predefined range of approximately 25 °Celsius and 80 °Celsius. 

237. The method according to claim T^l further comprising: 
directing air to the at least one fuel cell; and 
controlling the directing using the control system and responsive 
to the monitoring. 
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23l8. The method according to claim 2p further comprising: 
inputting exterior air into the housing; and 

controlling the inputting using the control system and responsive 
to the monitoring. 

23j9. The method according to claim IQJ further comprising 
monitoring a temperature exterior of the housing. 



2^ 0. The method according to claim 2^7 wherein the monitoring 
comprises monitoring using a temperature sensor. 



A method of controlling a fuel cell power system comprising: 
providn^ff at least , one fuel cell configured to convert chemical 
energy into elecn 

providing a firsX terminal coupled with the at least one fuel cell; 
providing a second\|erminal coupled with the at least one fuel 

cell; 

shunting the at least one fuel cell; and 
controlling the shunting using \ control system. 



242. The method according to claim 241 wherein the controlling 
comprises controlling using the control system comprising a plurality ^of 
distributed controllers. 
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.243. The method according to claim 241 wherein the providing 
the at least one fuer"^eTr"'"xofflp4is^^ the fuel cell having a 

plurality of polymer electrolyte membrane fuel cellsT^"""""^"""*"^^^^ 



2^4. The method according to claim 2^1 further comprising 
varying a period of time of the shunting using the control system. 

cding/tK claim 241 wherein the providing 
the at least one fuel cell comprisjbs 'providing a plurality of fuel cells. 



'he method according to claim 245 further comprising 




deactivating at least one of the fiiel cells. 

24fr. The method according to claim 24^ further comprising 
providing electricity to a load coupled with the terminals with the at 
least one fuel cell deactivated. 

t8. The method according to claim 245 further comprising 
sequentially sliUQting the fuel cells. 

249. The method ac^^^ing to claim 245 further comprising 
shunting individual ones of the fuelNiells. 



Q 
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)0. The method according to claim 245 further comprising 
shunting Vhe fuel cells according to a specified order. 

251. The method according to claim 245 further comprising: 
supplying, fuel to the fuel cells; and 
ceasing thd supplying to shunted fuel cells. 



252. A methoo of controlling a fuel cell power system comprising: 
providing at lea\t one fuel cell configured to convert chemical 
energy into electricity; 

providing a first terif^nal coupled with the at least one fiiel cell; 
providing, a second tenpinal coupled with the at least one fuel 

cell; 

switching a connection immediate one of the terminals and the at 
least one fuel cell; and 

controlling the switching using \ control system. 



The method according to claim 25^2 wherein the controlling 
comprises controlling using the control system comprising a plurality of 
distributed controllers. 



The method according to claim 2^52 wherein the providing 
the at least one fuel cell comprises providing the fuel cell having a 
plurality of polymer electrolyte membrane fuel cells. 
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25]^. The method according to claim 2|2 wherein the providing 
the at least one fuel cell comprises providing a plurality of fuel cells. 



2d6. The method according to claim 25p further comprising 
deactivating at least one of the fuel cells. 

2^7. The method according to claim 2^6 further comprising 
providing electricity to a load coupled with the terminals with the at 
least one fuel cell deactivated. 



I!^58. The^ method according to claim 252 further comprising 
monitoring a temperature withina^^hetuins about the at least one fuel 
cell and the controlling is responsive to the monitoring. 




2^9. A method of operating a fuel cell power system comprising: 
initiating, a start-up procedure; 

monitoring the temperature within a housing containing at least 
one fiiel cell; 

selectively adjusting the temperature within the housing using a 
modifying element responsive to the monitoring; and 

coupling a power bus with a terminal responsive to the 
monitoring. 
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260. The method according to claim fuither comprising' 

monitoring for ^le preface ofi^el. || f|| 

25^1. The method according to claim 259 further comprising: 
shunting the at least one fuel cell according to a duty cycle; and 
selectively setting the duty cycle to maximum. 

26L The method according to claim 259 wherein the adjusting 
comprises heating using the modifying element to increase the 
temperature. 
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